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IMMEDIATELY SOCIAL CONDITIONS AFFECT 




by Maribeth Dwyer 
UM Information Services
MISSOULA—
Studies being conducted with Rhesus monkeys at the University of Montana have 
important implications for human nutrition and social development - and certain of 
these implications raise questions about the efficacy of some generally accepted
social programs designed to promote human welfare.
The research stems from Dr. David Strobel's interest in the behavioral development, 
especially social development, of the Rhesus monkeys that make up the primate colony
at the UM Psychology Laboratory at Fort Missoula.
Strobel, an associate professor of psychology at the University and the director 
of the lab, set out to learn how certain early rearing conditions, such as diet and 
social environment, affect the later behavior of the animals. He began his study of 
dietary effects by trying to induce kwashiorkor, a condition of severe protein 
malnutrition. He soon discovered that an acute protein deficiency could not be 
produced in the monkeys because of their immense adaptability - so he decided to 
look at chronic forms of malnutrition.
Dr. Strobel and students working under his direction have now produced chronic
malnutrition in two generations of monkeys, which cover a time span of about 10
years.
The first generation of malnourished animals showed a decline in social contact, 
such as play and exploratory behavior. Any interaction they did engage in was 
characterized by aggression and flight.
-more-
The offspring of the first-generation mothers were in turn maintained on a 
protein-deficient diet. The social behavior of the second-generation monkeys 
differed hardly at all from that of normal, well-fed animals.
It is too early to tell what will happen in the third generation; but on 
the basis of experiments with rats done by scientists with the U. S. Department 
of Agriculture (USDA), Dr. Strobe! predicts that it is in the third generation
that obviously aberrant behavior may show up.
An important aspect of the research is an examination of the failures of 
adaptation that occur under some conditions. As a doctoral dissertation project, 
Linda Zimnermann is investigating the effects of a diet that fluctuates between 
adequate and inadequate nutrients.
Zintnermann maintains one group of monkeys on an RDA diet (recomnended daily 
allowance established for humans by the USDA), a second group on a one-half 
RDA diet, and a third on a diet that fluctuates between a full and a half RDA diet.
She has found that the animals on the diet that fluctuates every five days 
get sick within six weeks and virtually cease to function socially while those on 
a stable one-half RDA diet show no social deficiencies.
Missoula pediatricians have told Strobe! that they see the same effect in 
children, particularly those in transient families whose diet consists mainly of 
junk food interspersed with an occasional good meal.
Farmers, too, report that when a feed company changes the nutrients in 
products that have been in use on their farms, the hens stop laying and the cows 
go dry.
Strobel says the prevalence of this unfavorable reaction to a fluctuating 
diet underscores the importance of establishing and maintaining a stable diet 
within the range of adaptability of the organism.
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This adaptation phenomenon raises questions about such programs as food 
stamps and school lunches. What is the effect of the former upon the health 
of families who eat well at the beginning of the month but whose diet deteriorates 
toward the end of the month as the food stamps are exhausted? What happens to 
children who have a nourishing school lunch five days a week but a sketchy diet 
on weekends and during vacations?
In addition to the research on protein malnutrition, Dr. Strobe! has 
directed a three-year pilot study of zinc deficiencies in the primates at the lab 
at Fort Missoula.
He found that zinc concentrations in the mother have a strong correlation 
with birth defects and birth weights.
The study also revealed that prenatal zinc deficiencies resulted in alterations 
in the monkeys' later social development and learning performance. Monkeys 
deprived of zinc before birth and later rehabilitated by feeding the mothers a 
good diet during the lactation period still showed adverse effects of the prenatal 
deprivation three years after rehabilitation.
Strobel is now in the process of setting up a cooperative agreement with the 
USDA for a three-year study of the behavioral effects of trace mineral deficiencies. 
The study, to be funded by the USDA, will be done in collaboration with the USDA 
Human Nutrition Laboratory at Grand Forks, N. D. The facility is directed by 
Dr. Harold Sandstead.
The study will look at prenatal and postnatal zinc deficiencies as well as 
calcium deficiencies and will investigate the interaction between zinc and 
protein-malnutrition.
Diets manufactured at the USDA lab will be fed to the animals at Fort 
Missoula. The UM researchers will then give the monkeys intelligence and social 
tests, record brain-wave and cardiac responses, and take hair and blood samples.
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All the data will be sent to the USDA lab to be computerized.
Although current and projected research at the lab will undoubtedly add to 
present knowledge of the effects of early rearing conditions, much has already 
been learned.
For example, findings to date make it clear that profound behavioral effects 
result from depriving the monkeys of early social experiences. It is apparent that 
social deprivation is a more powerful influence on behavior than is dietary 
restriction - and it produces more devasting effects on later social interaction
and performance of complex learning tasks.
As might be expected, a combination of early dietary restrictions and social 
deprivation produces severely damaging effects in the adult monkeys. The most 
detrimental combination of all is a low protein diet coupled with social isolation.
An inadequate diet, if it is stable, is not particularly harmful. Monkeys 
maintained on an inadequate, stable diet are just as healthy and playful as the 
well-fed animals; but they attain only about a third the size of the control 
animals, evidence that the organism has adapted to the inadequate diet by not 
wasting the limited nutrients on growth.
And it is important to the UM researchers not to jeopardize the well-being of 
the 100 monkeys in the primate colony because scarcity and demand make them 
extremely expensive animals. Dr. Strobel points out that since India placed an 
embargo on the export of Rhesus monkeys, facilities in the U. S. that use them for 
research must depend for their supply upon breeding facilities in this country.
He noted that the University's breeding facility at Fort Missoula, one of a 
few in the United States, supplies enough infants for the UM Psychology Department' 
research needs.
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Dr. Strobel says that the monkeys are good subjects for the research under 
his direction because they are very like humans in their physiology and social 
development. He finds them affectionate, entertaining, endlessly fascinating.
Something about the way he talks about the monkeys suggests that he regards 
them as not just a valuable research resource but as friends.
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